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OPTICAL APPARATUS 

5 BACKGROUND OF THE INVENTION 
1 . FIELD OF THE INVENTION 

[0001] The present invention relates to optical 

apparatuses, such as video lenses, video cameras, TV 
lenses or TV cameras, equipped with an auto-focusing 
10 (AF) function. 

2. DESCRIPTION OF RELATED ART 

[0002] Optical apparatuses equipped with an AF 

function are known in which a signal corresponding to 
the sharpness (contrast state) of an object image is 
15 extracted from an image-pickup signal (video image) 
and evaluated to perform a focus adjustment operation 
with an image-taking optical system. 

[0003] FIG. 33 is a block diagram showing the 

structure of a conventional optical apparatus. In 

20 this figure, reference numeral 201 denotes the optical 
apparatus, reference numeral 202 denotes a focus lens 
constituting an image-taking optical system, reference 
numeral 203 denotes a CCD (image-pickup device) which 
converts input optical signals into electrical signals 

25 and outputs them as video signals, reference numeral 
204 denotes a video signal processing section which 
processes video signals output from the CCD 203, 
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reference numeral 205 denotes an AF evaluation section 
which generates an AF evaluation value signal 
representing a sharpness, based on the processed video 
signal, reference numeral 206 denotes a CPU which 
5 controls a motor 207 driving the focus lens 202 based 
on the AF evaluation value signal from the AF 
evaluation section 205. Numeral 208 denotes a lens 
position detection section which detects the position 
of the focus lens 202 and inputs the current position 
10 of the focus lens 202 as a feedback signal to the CPU 
206. 

[0004] The light passing through the focus lens 202 
forms an image on an image-pickup surface of the CCD 
203, and is converted by the CCD 203 into video 

15 signals. The video signal processing section 204 
processes the video signal from the CCD 203 with a 
filter or the like, and optimizes the video signal. 
The AF evaluation section 205 generates an AF 
evaluation value signal representing the sharpness of 

20 the object image from the video signal obtained within 
a focus detection area which is set at a center of an 
image- taking area. 

[0005] Here, since the focus detection area is set to 
the center of the image-taking area, the image-taking 
25 optical system is focused on the object positioned at 
the center of the image-taking area. Being 
mechanically connected to the focus lens 202, the lens 
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position detection section 208 detects the position of 
the focus lens 202, and inputs a position feedback 
signal into the CPU 206. Based on the AF evaluation 
value signal from the AF evaluation section 205 and 
5 the position feedback signal obtained from the lens 
position detection section 208, the CPU 206 calculates 
the driving quantity of the focus lens 202, and inputs 
a driving command signal into the motor 207., The 
motor 207 is operated with this driving command signal, 

10 and drives the focus lens 202. Thus, a focusing 
process towards the object is carried out. 
[0006] However, in this conventional example, the 

position of the focus detection area is fixed to the 
central area of the image-taking area, and also the 

15 size of the focus detection area is fixed. Therefore, 
if the size of the object in the image-taking is not 
of a suitable size compared to this fixed focus 
detection area, or if it is necessary to perform 
image-taking such that the object is positioned 

20 outside the central area in the image-taking area, 
then it is not possible to perform an adequate 
focusing process. 

25 SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to 
provide an optical apparatus with which size and 
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position of a focus detection area can be changed, and 
with which the changed focus detection area can be 
stored . 

[0008 ] In accordance with one aspect of the present 
5 invention, an optical apparatus comprises a focus 
detection unit detecting a focus state of an image- 
taking optical system with respect to an object 
included in a focus detection area; a first operating 
member which is operated for changing at least one of 

10 a size and a position of the focus detection area; a 
memory storing a plurality of focus detection areas 
which differ from each other in at least one of size 
and position; and a controller performing a storage 
process of storing the plurality of focus detection 

15 areas into the memory and a setting process of setting, 
from the stored plurality of focus detection areas, a 
focus detection area used for detection of the focus 
state. 

[0009] These and further objects and features of the 
20 optical apparatus of the present invention will become 
apparent from the following detailed description of 
preferred embodiments thereof taken in conjunction 
with the accompanying drawings. 

25 

BRRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a block diagram showing the 
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structure of an optical apparatus according to 
Embodiment 1 . 

[0011] FIG . 2 is a block diagram showing the 

structure of a focus detection area operating section 
5 provided in the optical apparatus according to 
Embodiment 1 . 

[0012] FIG. 3 is a flowchart showing the focus 

detection area storage process in Embodiment 1. 

[0013] FIG. 4 is a flowchart showing the focus 

10 detection area switching process in Embodiment 1. 

[0014] FIG. 5 is a diagram illustrating the focus 

detection area switching operation in Embodiment 1. 

[0015] FIG. 6 is a block diagram showing the 

structure of a focus detection area operating section 
15 provided in the optical apparatus according to 
Embodiment 2 . 

[0016] FIG. 7 is a flowchart showing the focus 

detection area storage process in Embodiment 2. 

[0017] FIG. 8 is a flowchart showing the focus 

20 detection area switching process in Embodiment 2. 

[0018] FIG. 9 is a diagram illustrating the focus 

detection area switching operation in Embodiment 2. 
[0019] FIG. 10 is a block diagram showing the 

structure of a focus detection area operating section 

25 provided in the optical apparatus according to 
Embodiment 3 . 

[0020] FIG. 11 is a flowchart showing the focus 
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detection area switching process in Embodiment 3. 

[0021] FIG. 12 is a flowchart showing the focus 

detection area switching process in Embodiment 3. 

[0022] FIG. 13 is a diagram illustrating the focus 

5 detection area switching operation in Embodiment 3. 

[0023] FIG. 14 is a block diagram showing the 

structure of a focus detection area operating section 

provided in the optical apparatus according to 
Embodiment 4 . 

10 [0024 ] FIG. 15 is a flowchart showing the focus 

detection area storage process in Embodiment 4. 

[0025] FIG. 16 is a flowchart showing the focus 

detection area storage process in Embodiment 4. 

[0026] FIG. 17 is a block diagram showing the 

15 structure of a focus detection area operating section 

according to Embodiment 5. 

[0027] FIG. 18 is a flowchart showing the focus 

detection area storage process in Embodiment 5. 

[0028] FIG. 19 is a flowchart showing the focus 

20 detection area switching process in Embodiment 5. 

[0029] FIG. 20 is a diagram illustrating the focus 

detection area switching operation in Embodiment 5. 

[0030] FIG. 21 is a block diagram showing the 

structure of a focus detection area operating section 

25 according to Embodiment 6. 

[ 0031] FIG. 22 is a flowchart showing the focus 

detection area storage process in Embodiment 6. 
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[0032] FIG. 23 is a flowchart showing the focus 

detection area switching process in Embodiment 6. 

[0033] FIG. 24 is a diagram illustrating the focus 
detection area switching operation in Embodiment 6. 
5 [0034 ] FIG. 25 is a flowchart showing the focus 

detection area storage process in Embodiment 7. 

[0035] FIG. 26 is a flowchart showing the focus 

detection area switching process in Embodiment 7. 

[0036] FIG. 27 is a flowchart showing the focus 

10 detection area storage process in the optical 
apparatus according to Embodiment 8. 

[0037 ] FIG. 28 is a flowchart showing the focus 

detection area switching process in Embodiment 8. 
[0038] FIG. 29 is a block diagram showing the 

15 structure of a focus detection area operating section 
according to Embodiment 9. 

[0039] FIG. 30 is a flowchart showing the focus 

detection area storage process in Embodiment 9. 
[0040] FIG. 31 is a flowchart showing the focus 

20 detection area storage process in Embodiment 9. 

[0041] FIG. 32 is a flowchart showing the focus 

detection area switching process in Embodiment 9. 
[0042] FIG. 33 is a block diagram showing the 

configuration of a conventional optical apparatus. 

25 

DETAILED DESCRIPTION OF THE PREFFERED EMBODIMENTS 
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[0043] The following is a description of preferred 

embodiments of the present invention, with reference 
to the accompanying drawings. 

5 [0044] Embodiment 1 

An embodiment of the present invention is explained 
with reference to FIGS. 1 to 5. FIG. 1 is a block 
diagram showing the structure of an optical apparatus, 
such as a video lens, a video camera, a TV lens or a 

10 TV camera according to this embodiment. 

[0045] In FIG. 1, reference numeral 1 denotes the 

optical apparatus, reference numeral 2 denotes a focus 
lens constituting an image-taking optical system, and 
reference numeral 3 denotes an image-pickup device (a 

15 CCD sensor in FIG.l), such as a CCD sensor or CMOS 
sensor, which converts an input optical signal 1 (such 
as the object image formed by the image-taking optical 
system) into an electrical signal and outputs it as a 
video signal . 

20 [0046] Reference numeral 4 denotes a video signal 

processing section which processes video signals 
output from the image-pickup device 3, reference 
numeral 5 denotes an AF evaluation section serving as 
a focus detection unit which generates an AF 

25 evaluation value signal representing the sharpness 
(contrast state) of the object image based on the 
processed video signal and outputs it. Reference 
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numeral 6 denotes a CPU serving as a controller, which 
calculates a driving quantity of the focus lens 2 
based on the AF evaluation value signal from the AF 
evaluation section 5, and controls the motor 7 driving 
5 the focus lens 2 . 

[0047] Reference numeral 8 denotes a lens position 

detection section which detects the position of the 
focus lens 2, and inputs a feedback signal indicating 
the current position of the focus lens 2 into the CPU 
10 6 . 

[0048] Here, the light passing through the focus lens 
2 is imaged onto the image-pickup surface of the 
image-pickup device 3, and converted by the image- 
pickup device 3 into a video signal. The video signal 

15 processing section 4 processes the video signal from 
the image-pickup device 3 with a filter or the like, 
and optimizes the video signal. The AF evaluation 
section 5 generates an AF evaluation value signal 
representing the sharpness of the object image from 

20 the video signal components obtained in a focus 
detection area within an image-taking area. The CPU 6 
controls the motor 7 and drives the focus lens 2 for 
predetermined amounts at a time, such the AF 
evaluation value signal reaches a predetermined level 

25 (a level near the maximum of the AF evaluation value 
signal obtained in that vicinity), that is, such that 
the image-taking optical system becomes focused on the 
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object within the focus detection area. This AF 
technique is referred to as "contrast detection 
technique," "hill-climbing technique" or "TV-AF 
technique . " 

5 [0049] Reference numeral 9 denotes a rewritable 

memory which stores focus detection areas, for example. 
Reference numeral 10 denotes a focus detection area 
operating section made of a plurality of operating 
switches . 

10 [0050] FIG. 2 is a diagram showing the arrangement of 
the operating switches in the focus detection area 
operating section 10 of FIG. 1. In FIG. 2, reference 
numerals 11 and 12 denote size setting switches 
serving as first operating members for selecting the 

15 size of the focus detection area, and they are an 
expansion switch and a contraction switch, 
respectively. 

[0051] Reference numeral 13 denotes an area selection 
switch group serving as a second operating member, 
20 which is made of a total of three switches 13-1, 13-2 
and 13-3. Reference numeral 14 is an area 

determination switch . 

[0052] The processing performed by the CPU 6 can be 
divided into a focus detection area storage process 
25 and a focus detection area switching process. 

[0053] First, using FIGS. 1 and 2, the procedural 

flow of the storage process is explained for the 
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various blocks. The state of the operating switches 
in FIG. 2 is monitored by the CPU 6. Turning on one 
of the operating switches, a corresponding process is 
executed by the CPU 6. 
5 [0054] While the size setting switches 11 and 12 are 
on, the CPU 6 changes the size of the focus detection 
area in the direction corresponding to the operated 
switch (that is, expanding or contracting the focus 
detection area). And by operating one of the switches 

10 13-1, 13-2 and 13-3 from the area selection switch 
group 13 while the area determination switch 14 is on, 
the size of the focus detection area can be assigned 
to the operated area selection switch and stored in 
the memory 9. That is to say, in this embodiment, 

15 focus detection areas of three different sizes can be 
stored . 

[0055] FIG. 3 is a flowchart showing the procedure 

for the process of storing a focus detection area, 
which is executed by the CPU 6 in this embodiment. 

20 [0056] At step 101 in FIG. 3, if one of the size 

setting switches 11 or 12 is on, then the procedure 
advances to step 102, where the size of the focus 
detection area is changed in . the direction 
corresponding to the operated switch (that is, in an 

25 expanding or contracting direction) . 

[0057] If neither of the size setting switches 11 and 
12 is on at step 101, then the procedure advances to 
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step 103 without changing the size of the focus 
detection area. 

[0058] Then, at step 103, if the area selection 

switch 13-1 is turned on while the area determination 
5 switch 14 is on, the procedure advances to step 104, 
and taking the size of the focus detection area at 
this time as the focus detection area Al, it is 
assigned to the area selection switch 13-1, and this 
is stored in the memory 9. 
10 [0059] If, at step 103, the area selection switch 13- 

1 is not turned on while the area determination switch 
14 is on, then the procedure advances to step 105. At 
step 105, if the area selection switch 13-2 is turned 
on while the area determination switch 14 is on, the 

15 procedure advances to step 106. At step 106, taking 
the size of the focus detection area at this time as 
the focus detection area A2 , it is assigned to the 
area selection switch 13-2, and this is stored in the 
memory 9. 

20 [0060] If, at step 105, the area selection switch 13- 

2 is not turned on while the area determination switch 
14 is on, then the procedure advances to step 107. At 
step 107, if the area selection switch 13-3 is turned 
on while the area determination switch 14 is on, the 

25 procedure advances to step 108. At step 108, taking 
the size of the focus detection area at this time as 
the focus detection area A3, it is assigned to the 
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area selection switch 13-3, and this is stored in the 
memory 9 . 

[0061] If, at step 107, the area selection switch 13- 
3 is not turned on while the area determination switch 
5 14 is on, then the procedure returns to step 101. 
Moreover, after step 104, step 106 and step 108, the 
procedure advances to a focus detection area switching 
process, which is explained later. 

[0062] It should be noted that it is presumed that in 
10 the storage process in FIG. 3, the focus detection 
area switching function of the area selection switch 
group 13 is deactivated. 

[0063] Referring to FIGS. 1 and 2, the following is 
an explanation of the process flow of the focus 

15 detection area switching procedure for the various 
blocks. While all area selection switches 13 are 
turned off when taking images, an AF evaluation value 
signal is generated in the AF evaluation section 5, 
based on the video signal components obtained within 

20 the focus detection area (initial area: for example 
the center of the image-taking area) stored in advance 
in the memory 9. Based on the sharpness of this AF 
evaluation value signal and the position information 
of the focus lens 2 obtained with the lens position 

25 detection section 8, the CPU 6 calculates a driving 
quantity for the focus lens 2. The motor 7 drives the 
focus lens 2 in accordance with this calculated 
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driving quantity, performing a focusing process. 
[0064] Similarly, while any of the switches in the 
area selection switch group 13 is turned on, a 
focusing process as explained above is carried out 
5 using the video signal components obtained in the 
focus detection areas assigned in advance to the 
switches of the area selection switch group 13 and 
stored in the memory 9. 

[0065] FIG. 4 is a flowchart showing the procedure of 
10 the process which the CPU 6 carries out when the focus 
detection area operating section 10 is operated. In 
FIG. 4, at step 201, if the area determination switch 
14 is off and both of the size setting switches 11 and 
12 are off, then the procedure advances to step 202. 
15 If, at step 201, the size setting switch 11 or 12 is 
on or the area determination switch 14 is on, then the 
focus detection area storage process shown in FIG. 3 
( s t ep 210) begins. 

[0066] If, at step 202, the area selection switch 13- 
20 1 is on, then the procedure advances to step 203, and 
a focusing process is carried out with respect to the 
focus detection area Al which has been previously 
stored in the memory 9. If, at step 202, the area 
selection switch 13-1 is not on, then the procedure 
25 advances to step 204. If, at step 204 , the area 
selection switch 13-2 is on, then the procedure 
advances to step 205, and a focusing process is 
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carried out with respect to the focus detection area 
A2 which has been previously stored in the memory 9. 
[0067] If, at step 204, the area selection switch 13- 
2 is not on, then the procedure advances to step 206. 
5 If, at step 206, the area selection switch 13-3 is on, 
then the procedure advances to step 207, and a 
focusing process is carried out with respect to the 
focus detection area A3 which has been previously 
stored in the memory 9. If, at step 206, the area 
10 selection switch 13-3 is not on as well as following 
steps 203, 205 and 207, the procedure returns to step 
201, and a focusing process is carried out in 
accordance with the same procedure. 

[ 0068] FIG. 5 is a diagram showing how the focus 

15 detection area is switched when operating the area 
selection switches 13 while taking images. In FIG. 5, 
reference numeral 15 denotes the image-taking area. 
Reference numeral 16 denotes an object A, reference 
numeral 17 denotes an object B, reference numeral 18 
. 20 denotes an object C, reference numeral 19 denotes an 
object D, reference numeral 20 denotes an object E, 
and reference numeral 21 denotes an object F. 
Moreover, reference numeral 22 denotes a focus 
detection area Al, which has such a size that the 
25 image-taking optical system can be focused onto the 
object A16. Reference numeral 23 denotes a focus 
detection area A2 , which has such a size that the 
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object B17 and the object C18 can be focused. 
Reference numeral 24 denotes a focus detection area A3, 
which has such a size that the object D19, the object 
E20 and the object F21 can be focused, 
5 [0069] Reference numeral 25 denotes a direction in 

which the focus detection area is switched when the 
area selection switch 13-2 is turned on while the 
focus detection area Al has been set. Reference 
numeral 26 denotes a direction in which the focus 

10 detection area is switched when the area selection 
switch 13-1 is turned on while the focus detection 
area A2 has been set. Reference numeral 27 denotes a 
direction in which the focus detection area is 
switched when the area selection switch 13-3 is turned 

15 on while the focus detection area A2 has been set. 
Reference numeral 28 denotes a direction in which the 
focus detection area is switched when the area 
selection switch 13-2 is turned on while the focus 
detection area A3 has been set. Reference numeral 29 

20 denotes a direction in which the focus detection area 
is switched when the area selection switch 13-3 is 
turned on while the focus detection area Al has been 
set. Reference numeral 30 denotes a direction in 
which the focus detection area is switched when the 

25 area selection switch 13-1 is turned on while the 
focus detection area A3 has been set. 

[0070] The size of the focus detection area (initial 
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area) after power-on may be set to the size of the 
focus detection area Al, the focus detection area A2 
or the focus detection area A3 assigned in the focus 
detection area storage process. 
5 [0071] Thus, by assigning suitable sizes of the focus 
detection area to the area selection switches 13-1, -2, 
and -3, and storing these focus detection area sizes 
in the memory 9, it is easy to set three focus 
detection areas of different sizes during image-taking. 

10 [0072] It should be noted that in this embodiment, 

there are three area selection switches 13, but the 
number of those switches is not limited to three, and 
may be n (where n is a natural number). Moreover, in 
this embodiment, the focusing process continues 

15 constantly while the area selection switches 13 are on, 
but it is also possible to fix the focus lens 2 after 
performing the focusing process once. 

[0073] With the above-described structure, the 

operator can store focus detection areas of any size 

20 in advance in the memory 9 before image-taking, and 
can switch the size of the focus detection area by a 
simple operation during image- taking . As a result, it 
becomes possible to quickly switch the size of the 
focus detection area, and it is possible to 

25 concentrate on other image-taking controls during the 
time which has thus been saved. 
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[0074] Embodiment 2 

Referring to FIGS. 6 to 9, the following is an 
explanation of Embodiment 2 of the present invention. 
The structure of an optical apparatus of this 
5 embodiment is similar to that of Embodiment 1 as shown 
in FIG. 1, so that structural elements common to both 
are denoted by the same numerals as in FIG. 1. 
[0075] FIG. 6 is a diagram showing the arrangement of 
the focus detection area operating section replacing 

10 the focus detection area operating section 10 in FIG. 
1. Reference numerals 10 to 14 denote switches having 
the same function as in Embodiment 1. Reference 
numerals 31 to 34 denote area shifting switches 
serving as a first operating member for shifting the 

15 focus detection area, and include a left-shift switch 
31, an upward-switch shift 32, a right-shift switch 33 
and a downward-shift switch 34. 

[0076] The processing performed by the CPU 6 can be 
divided into a focus detection area storage process 

20 and a focus detection area switching process. First, 
using FIGS. 1 and 6, the process flow of the storage 
process is explained for the various blocks. 
[0077] The state of the operating switches in FIG. 6 
is monitored by the CPU 6. Turning on one of the 

25 operating switches, a corresponding process is 
executed by the CPU 6. The process performed when the 
size setting switches 11 and 12 are turned on is the 
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same as in Embodiment 1. When the area shifting 
switches 31 to 34 are turned on, the CPU 6 shifts the 
focus detection area within the image-taking area in a 
direction corresponding to the switch which has been 
5 turned on. 

[0078] And while the area determination switch 14 is 
on, the size and the position of the focus detection 
area can be assigned to the operated area selection 
switch 13 and stored in the memory 9 by turning on one 

10 of the switches 13. That is to say, in this 

embodiment, three focus detection areas differing in 
at least one of size and position can be stored. 
[0079] FIG. 7 is a flowchart showing the procedure 

for the process of storing the focus detection area 

15 executed by the CPU 6 in this embodiment. In FIG. 7, 
if any one of the area shifting switches 31 to 34 is 
on at step 301, then the procedure advances to step 
302, and the focus detection area is shifted in the 
direction corresponding to the switch which is on. 

20 [0080] If none of the area shifting switches 31 to 34 
is on at step 301, then the procedure advances to step 
303 without changing the position of the focus 
detection area. 

[0081] At step 303, if one of the size setting 

25 switches 11 or 12 is on, then the procedure advances 
to step 304 , where the size of the focus detection 
area is changed in the direction corresponding to the 
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operated switch (that is, in expanding or contracting 
direction ) . 

[0082] After the processing of step 302 and 304 as 
well as if neither of the size setting switches 11 and 
5 12 is on at step 303, the procedure advances to step 
305 . 

[0083] Then, at step 305, if the area selection 

switch 13-1 is turned on while the area determination 
switch 14 is on, the procedure advances to step 306, 
10 and taking the position and size of the focus 
detection area at this time as the focus detection 
area I, it is assigned to the area selection switch 
13-1, and this is stored in the memory 9. 

[0084] If, at step 305, the area selection switch 13- 
15 1 is not turned on while the area determination switch 
14 is on, then the procedure advances to step 307. At 
step 307, if the area selection switch 13-2 is turned 
on while the area determination switch 14 is on, the 
procedure advances to step 308 , and taking the 
20 position and size of the focus detection area at this 
time as the focus detection area II, it is assigned to 
the area selection switch 13-2, and this is stored in 
the memory 9 . 

[0085] If, at step 307, the area selection switch 13- 
25 2 is not turned on while the area determination switch 
14 is on, then the procedure advances to step 309. At 
step 309, if the area selection switch 13-3 is turned 
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on while the area determination switch 14 is on, the 
procedure advances to step 310, and taking the 
position and size of the focus detection area at this 
time as the focus detection area III, it is assigned 
5 to the area selection switch 13-3, and this is stored 
in the memory 9. 

[0086] If, at step 309, the area selection switch 13- 
3 is not turned on while the area determination switch 
14 is on, then the procedure returns to step 301. 

10 After steps 306, 308 and 310, the procedure advances 
to a focus detection area switching process, which is 
explained later. It should be noted that it is 

presumed that in the storage process in FIG. 7, the 
focus detection area switching function of the area 

15 selection switch group 13 is deactivated. 

[0087] The procedure of the focus detection area 

switching process is similar to that in Embodiment 1 
( FIG . 4 ) . 

[0088] FIG. 8 is a flowchart showing the procedure of 
20 the process carried out by the CPU 6 when the focus 
detection area operating section 10 is operated. In 
FIG. 8, steps 402, 404 and 406 perform similar 
processing as steps 202, 204 and 206 in Embodiment 1, 
so that they are not explained further. 
25 [0089] If, at step 401, the size setting switches 11 
and 12, the area shifting switches 31 to. 34 and the 
area determination switch 14 are all turned off, then 
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the procedure advances to step 402. If, at step 401, 
the size setting switch 11 or 12, or one of the area 
shifting switches 31 to 34 or the area determination 
switch 14 is on, then the procedure advances to the 
5 focus detection area storage process (step 410). 

[0090] At step 403, a focusing process is performed 
in the focus detection area I stored in advance in the 
memory 9, at step 405, a focusing process is performed 
in the focus detection area II stored in advance in 
10 the memory 9, and at step 407, a focusing process is 
performed in the focus detection area III stored in 
advance in the memory 9. 

[0091] Following step 403, step 405 or step 407, the 
procedure returns to step 401, and a focusing process 

15 is carried out in accordance with the same procedure. 

[0092] FIG. 9 is a diagram showing how the focus 

detection area is switched when operating the area 
selection switches 13 while taking images. In FIG. 9, 
reference numeral 35 denotes a focus detection area I, 

20 which has such a size and position that the image- 
taking optical system can be focused onto the object 
A16. Reference numeral 36 denotes a focus detection 
area II, which has such a size and position that the 
object B17 and the object C18 can be focused. 

25 Reference numeral 37 denotes a focus detection area 
III, which has such a size and position that the 
object D19, the object E20 and the object F21 can be 
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focused. 

[0093] Reference numeral 25 denotes a direction in 
which the focus detection area is switched when the 
area selection switch 13-2 is turned on while the 
5 focus detection area I has been set. Reference 
numeral 26 denotes a direction in which the focus 
detection area is switched when the area selection 
switch 13-1 is turned on while the focus detection 
area II has been set. Reference numeral 27 denotes a 

10 direction in which the focus detection area is 
switched when the area selection switch 13-3 is turned 
on while the focus detection area II has been set. 
Reference numeral 28 denotes a direction in which the 
focus detection area is switched when the area 

15 selection switch 13-2 is turned on while the focus 
detection area III has been set. Reference numeral 29 
denotes a direction in which the focus detection area 
is switched when the area selection switch 13-3 is 
turned on while the focus detection area I has been 

20 set. Reference numeral 30 denotes a direction in 
which the focus detection area is switched when the 
area selection switch 13-1 is turned on while the 
focus detection area III has been set. 

[0094] The size and position of the focus detection 
25 area (initial area) after power-on may be set to the 
size and position of the focus detection area I, the 
focus detection area II or the focus detection area 
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III assigned in the focus detection area storage 
process . 

[0095] Thus, by assigning suitable sizes and 

positions of the focus detection area to the area 
5 selection switches 13-1, -2, and -3, and storing these 
focus detection area sizes and positions in the memory 
9, it is easy to set three focus detection areas which 
differ from each other in at least one of size and 
position . 

10 [0096] It should be noted that in this embodiment, 

there are three area selection switches 13, but the 
number of those switches is not limited to three, and 
may be n (where n is a natural number) . Moreover, in 
this embodiment, the focusing process continues 

15 constantly while the area selection switches 13 are on, 
but it is also possible to fix the focus lens 2 after 
performing the focusing process once. 

[0097] With the above-described structure, the 

operator can store focus detection areas of any size 

20 and position in advance in the memory 9 before image- 
taking, and can switch the size and/or position of the 
focus detection area by a simple operation during 
image-taking. As a result, it becomes possible to 
quickly switch the focus detection area, and it is 

25 possible to concentrate on other image-taking controls. 

[0098] Embodiment 3 
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Referring to FIGS . 10 to 13, the following is an 
explanation of Embodiment 3 of the present invention. 
The structure of an optical apparatus of this 
embodiment is similar to that of Embodiment 1 as shown 
5 in FIG. 1, so that structural elements common to both 
are denoted by the same numerals as in FIG. 1. 
[0099] FIG. 10 is a diagram showing the arrangement 
of the focus detection area operating section 
replacing the focus detection area operating section 

10 10 in FIG. 1. Reference numerals 10 to 14 and 31 to 
34 denote switches having the same function as in 
Embodiment 2 (see FIG. 6). Reference numeral 38 
denotes an area initialization switch serving as a 
fourth operating member for performing an 

15 initialization of the focus detection area. 

[0100] Next, using FIGS. 1 and 10, the process flow 
regarding the focus detection area is explained for 
the various blocks. As in Embodiment 1, this process 
can be divided into a focus detection area storage 

20 process and a focus detection area switching process. 

[0101] The procedure of the focus detection area 

storage process is similar to that in Embodiment 2 
(see FIG . 7 ) . 

[0102] The procedure of the focus detection area 

25 switching process is basically also similar to that in 
Embodiment 2 (see FIG. 8), but in the present 
embodiment, when the area initialization switch 38 is 
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turned on, the size and the position of the focus 
detection area are switched to an initialization size 
and position, and a focusing process is performed for 
this initialized focus detection area (initial area). 
5 Here, "'initial area" means a focus detection area 
which is set at first, when the power source of the 
optical apparatus is turned on, and is set as a focus 
detection area having a predetermined size at a 
predetermined position (for example at a standard 

10 position in the center) of the image-taking area. 

[0103] FIGS. 11 and 12 are flowcharts showing the 

procedure of the focus detection area switching 
process carried out by the CPU 6 when the focus 
detection area operating section 10 is operated. It 

15 should be noted that in both figures, like circled 
numbers denote portions at which the flowcharts are 
connected together. 

[0104] In FIG. 11, steps 501 to 505, 507 and 510 

perform similar processing as steps 401 to 405 and 407 
20 in FIG. 8 of Embodiment 2, so that they are not 
explained further. 

[0105] At step 506, if the area selection switch 13-3 
is on, the procedure advances to step 507 , and if it 
is not on, as well as following steps 5.03, 505 and 507, 
25 it advances to step 508. 

[0106] At step 508, if the area initialization switch 
38 is on, the procedure advances to step 509, the 
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focus detection area is switched to the initial area 
40, and a focusing process is carried out for this 
focus detection area. 

[0107] After step 509 as well as if the area 

5 initialization switch 38 is not on at step 508 , the 
procedure returns to step 501, and a focusing process 
is carried out in accordance with the same procedure. 
[0108] FIG. 13 is a diagram showing how the focus 

detection area is switched when operating the area 

10 selection switches 13 and the area initialization 
switch 38 while taking images. In FIG. 13, reference 
numerals 15 to 21 and 35 to 37 are the same as in FIG. 
9. Reference numeral 39 denotes an object I, and 
reference numeral 40 denotes an initial area, which is 

15 set by turning the area initialization switch 38 on. 
Reference numeral 41 denotes a direction in which the 
focus detection area is switched when the area 
initialization switch 38 is turned on while the focus 
detection area I has been set. Reference numeral 42 

20 denotes a direction in which the focus detection area 
is switched when the area selection switch 13-1 is 
turned on while the initial area 40 has been set. 
Reference numeral 43 denotes a direction in which the 
focus detection area is switched when the area 

25 initialization switch 38 is turned on while the focus 
detection area II has been set. Reference numeral 44 
denotes a direction in which the focus detection area 
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is switched when the area selection switch 13-2 is 
turned on while the initial area 40 has been set. 
Reference numeral 45 denotes a direction in which the 
focus detection area is switched when the area 
5 initialization switch 38 is turned on while the focus 
detection area III has been set. Reference numeral 46 
denotes a direction in which the focus detection area 
is switched when the area selection switch 13-3 is 
turned on while the initial area 40 has been set. 

10 [0109] It should be noted that in this embodiment, 

the size and the position of the focus detection area 
can be stored and switched, but it is also possible to 
make only the size of the focus detection area 
storable and switchable, as in Embodiment 1. 

15 [0110] The size and position of the focus detection 
area (initial area) after power-on may be set to any 
of the focus detection areas I, II and III assigned in 
the focus detection area storage process, or to the 
above-described initial area 40. 

20 [0111] Thus, by assigning suitable sizes and 

positions of the focus detection area to the area 
selection switches 13-1, -2, and -3, and storing these 
focus detection area sizes and positions in the memory 
9, it is easy to select three focus detection areas 

25 which differ from each other in at least one of size 
and position during image-taking. Also, it is 

possible to switch the size and the position of the 
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focus detection area to the size and the position of 
the initial area by operating only the area 
initialization switch 38. 

[0112] It should be noted that in this embodiment, 

5 there are three area selection switches 13, but the 
number of those switches is not limited to three, and 
may be n (where n is a natural number) . Moreover, in 
this embodiment, the focusing process continues 
constantly while the area selection switches 13 are on, 
10 but it is also possible to fix the focus lens 2 after 
performing the focusing process once. 

[0113] With the above-described structure, the 

operator can store focus detection areas of any size 
and position in advance in the memory 9 before image- 

15 taking, and can set these focus detection areas during 
image-taking by a simple operation. Furthermore, 
regardless at what size and position the focus 
detection area is, the operator can change the focus 
detection area to the initial area 40 by operating one 

20 switch during image-taking or during the storage 
operation. As a result, quick switching and storing 
of the focus detection area becomes possible, and it 
becomes possible to concentrate on other image-taking 
controls . 

25 

[0114] Embodiment 4 

Referring to FIGS. 14 to 16, the following is an 
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explanation of Embodiment 4 of the present invention. 
The structure of an optical apparatus of this 
embodiment is similar to that of Embodiment 1 as shown 
in FIG. 1, so that structural elements common to both 
5 are denoted by the same numerals as in FIG. 1. 

[0115] FIG. 14 is a diagram showing the arrangement 
of the focus detection area operating section 
replacing the focus detection area operating section 
10 in FIG. 1. In FIG. 14, reference numerals 11 to 14, 

10 31 to 34 and 38 denote switches having the same 
function as in Embodiment 3 (see FIG. 10) . 
[0116] Reference numeral 47 denotes an initial area 
determination switch for storing an initial focus 
detection area immediately after power-up. 

15 [0117] Using FIGS. 1 and 14, the process flow is 

explained for the various blocks. As in Embodiment 1, 
the processing can be divided into a focus detection 
area storage process and a focus detection area 
switching process. 

20 [0118] First, the focus detection area storage 

process is explained. In the focus detection area 
storage process, when the initial area determination 
switch 47 is operated together with the area selection 
switch group 13, then the CPU 6 assigns the initial 

25 area which is set during power-up of the optical 
apparatus to the operated switch of the area selection 
switch group 13, and stores it in the memory 9. 
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[0119] That is to say, in the present embodiment, 

three initial areas which differ in at least one of 
size and position can be assigned to the area 
selection switches 13-1 to 13-3 and stored. 
5 [0120] FIGS. 15 and 16 are flowcharts showing the 

procedure of the control process carried out by the 
CPU 6 during the storage process. It should be noted 
that in both figures, like circled numbers denote 
portions at which the flowcharts are connected 
10 together. 

[0121] In FIG. 15, steps 601 to 608 and 610 perform 
similar processing as steps 301 to 308 and 310 in FIG. 
7 of Embodiment 2, so that they are not explained 
further. 

15 [0122] At step 609, if the area selection switch 13-3 
is not on while the area determination switch 14 is on, 
then the procedure advances to step 611. If, at step 
611, the area selection switch 13-1 is on while the 
initial area determination switch 47 is on, then the 

20 procedure advances to step 612, and the size and the 
position of the focus detection area at that time is 
assigned as the initial area I to the area selection 
switch 13-1 and stored in the memory 9. 

[0123] If, at step 611, the area selection switch 13- 
25 1 is not on while the initial area determination 
switch 47 is on, then the procedure advances to step 
613. If, at step 613, the area selection switch 13-2 
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is on while the initial area determination switch 47 
is on, then the procedure advances to step 614, and 
the size and the position of the focus detection area 
at that time is assigned as the initial area II to the 
5 area selection switch 13-2 and stored in the memory 9. 
[0124] If, at step 613, the area selection switch 13- 

2 is not on while the initial area determination 
switch 47 is on, then the procedure advances to step 
615. If, at step 615, the area selection switch 13-3 

10 is on while the initial area determination switch 47 
is on, then the procedure advances to step 616, and 
the size and the position of the focus detection area 
at that time is assigned as the initial area III to 
the area selection switch 13-3 and stored in the 

15 memory 9 . 

[0125] If, at step 615, the area selection switch 13- 

3 is not on while the initial area determination 
switch 47 is on, then the procedure advances to step 
601, and the storage process is continued with the 

20 same procedure. Following step 612, 614 and 616, the 
procedure advances to the focus detection area 
switching process. The focus detection area switching 
process is similar to the process explained in 
Embodiment 2 using FIG. 8. 

25 [0126] It should be noted that in this embodiment, 

the size and the position of the focus detection area 
can be stored and switched, but it is also possible to 
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make only the size of the focus detection area 
storable and switchable, as in Embodiment 1. 
[0127] Moreover, as in Embodiment 3, the size and 

position of the initial area set during power-on of 
5 the optical apparatus may be set freely. 

[0128] Furthermore, as in Embodiments 1 to 3, the 

size and position of the initial area for power-on may 
be selected from one of the focus detection areas I, 
II and III stored in the focus detection area storage 
10 process, and the above-described initial area 40 shown 
in FIG. 13. 

[0129] Thus, by assigning suitable sizes and 

positions of the focus detection area to the area 
selection switches 13-1, -2, and -3, and storing these 
15 focus detection area sizes and positions as the 
initial area in the memory 9, it is possible to select 
three focus detection areas which differ from each 
other in at least one of size and position as the 
initial area. 

20 [0130] It should be noted that in this embodiment, 

there are three area selection switches 13, but the 
number of those switches is not limited to three, and 
may be n (where n is a natural number). Moreover, in 
this embodiment, the focusing process continues 

25 constantly while the area selection switches 13 are on, 
but it is also possible to fix the focus lens 2 after 
performing the focusing process once. 
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[0131] With the above-described structure, in 

addition to attaining a similar effect as with 
Embodiment 2, the operator can store three initial 
areas of any size and position in advance, so that it 
5 is possible to change the size and/or position of the 
focus detection area at power-on with a simple 
operation. Furthermore, by storing suitable initial 
areas, it is possible to quickly start image-taking 
without or with few operations for changing the focus 
10 detection area after power-on. 

[0132] Embodiment 5 

Referring to FIGS. 17 to 20, the following is an 
explanation of Embodiment 5 of the present invention. 

15 The structure of an optical apparatus of this 
embodiment is similar to that of Embodiment 1 as shown 
in FIG. 1, so that structural elements common to both 
are denoted by the same numerals as in FIG. 1. 
[0133] FIG. 17 is a diagram showing the arrangement 

20 of the focus detection area operating section of this 
embodiment replacing the focus detection area 
operating section 10 in FIG. 1. In FIG. 17, reference 
numerals 111 and 112 denote size setting switches 
serving as first operating members for setting the 

25 size of the focus detection area, and they are an 
expansion switch and a contraction switch, 
respectively. Reference numeral 113 denotes an area 
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selection switch serving as a second operating member, 
and reference numeral 114 denotes an area 
determination switch. 

[0134] The processing performed by the CPU 6 can be 
5 divided into a focus detection area storage process 
and a focus detection area switching process. First, 
using FIGS. 1 and 17, the process flow of the storage 
process is explained for the various blocks. 
[0135] The state of the switches in FIG. 2 is 

10 monitored by the CPU 6. Turning on one of the 
switches, a corresponding process is executed by the 
i CPU 6. While the area size setting switch 111 or 112 

1 is on, the CPU 6 changes the size of the focus 

! 

| detection area in the direction corresponding to the 

15 operated switch (that is, in an expanding or a 
contracting direction) . And while the area 

determination switch 114 is on, the size of the focus 
detection area can be assigned to the state (on or 
off) of the area selection switch 113 at that time and 
20 stored in the memory 9. That is to say, in this 
embodiment, two focus detection areas of different 
sizes can be stored. 

[0136] FIG. 18 is a flowchart showing the procedure 
for the process of storing the focus detection area 
25 executed by the CPU 6. 

[0137] At step 701 in FIG. 18, if one of the size 

setting switches 111 and 112 is on, then the procedure 
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advances to step 702, where the size of the focus 
detection area is changed in the direction 
corresponding to the state of the size setting 
switches 111 and 112. If neither of the size setting 
5 switches 111 and 112 is on at step 701, then the 
procedure advances to step 703 with the size of the 
focus detection area being fixed. 

[0138] Then, at step 703, if the area selection 

switch 113 is on while the area determination switch 

10 114 is on, the procedure advances to step 704, and 
taking the size of the focus detection area at this 
time as the focus detection area Al, it is assigned to 
the area selection switch 113 being on, and stored in 
the memory 9. If, at step 703, the area selection 

15 switch 113 is not turned on while the area 
determination switch 114 is on, then the procedure 
advances to step 705. 

[0139] At step 705, if the area selection switch 113 
is turned off while the area determination switch 114 

20 is on, the procedure advances to step 706. At step 
706, taking the size of the focus detection area at 
this time as the focus detection area A2 , it is 
assigned to the area selection switch 113 being off, 
and stored in the memory 9. If, at step 705, the area 

25 determination switch 114 is not on, then the procedure 
returns to step 701. Moreover, after step 704 and 
step 706, the procedure advances to the focus 
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detection area switching process, which is explained 
later . 

[0140] It should be noted that it is presumed that in 
the storage process in FIG . 18, . the focus detection 
5 area switching function of the area selection switch 
113 is automatically deactivated. That is to say, 
when the area selection switch 113 is turned on in the 
focus detection area storage process, then the focus 
detection area will not be switched. At the time of 
10 advancing to the following focus detection area 
switching process, the focus detection area switching 
function of the area selection switch is automatically 
activated . 

[0141] Referring to FIGS. 1 and 17, the following is 
15 an explanation of the process flow of the focus 
detection area switching process for the various 
blocks . 

[0142] While the area selection switch 113 is off 

when taking images, an AF evaluation value signal is 

20 generated in the AF evaluation section 5 in a focus 
detection area that has been previously assigned to 
this off state and stored in the memory 9, and the CPU 
6 controls the driving of the focus lens 2, based on 
this AF evaluation value signal and the position of 

25 the focus lens 2 obtained with the lens position 
detection section 8, performing a focusing process. 
[0143] FIG. 19 is a flowchart showing the procedure 
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of the process carries out by the CPU 6 in the focus 
detection area switching process. 

[0144] In FIG. 19, at step 801, if the size setting 
switches 111 and 112 are off and the area 
5 determination- switch 114 is off, then the procedure 
advances to step 802. If, at step 801, the focus 
detection area size setting switches 111 and 112 are 
on or the area determination switch 114 is on, then 
the focus detection area storage process (step 810) 

10 shown in FIG. 18 begins. 

[0145] If, at step 802, the area selection switch 113 
is on, then the procedure advances to step 803, and a 
focusing process is carried out with respect to the 
focus detection area Al which has been previously 

15 stored in the memory 9. If, at step 802, the area 
selection switch 113 is not on, then the procedure 
advances to step 804, and a focusing process is 
carried out with respect to the focus detection area 
A2 which has been previously stored in the memory 9. 

20 After steps 803 and 804, the procedure returns to step 
801, and a focusing process is carried out in 
accordance with the same procedure. 

[0146] FIG. 20 is a diagram showing how the focus 

detection area is switched when operating the area 
25 selection switch 113 while taking images. 

[0147] In FIG. 20, reference numeral 115 denotes the 
image-taking area. Reference numeral 116 denotes an 
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object A , and reference numeral 117 denotes a focus 
detection area Al, which has such a size that the 
image-taking optical system can be focused onto the 
object A. Reference numeral 118 denotes an object B, 
5 and reference numeral 119 denotes an object C. 
Reference numeral 120 denotes a focus detection area 
A2, which has such a size that the image-taking 
optical system can be focused onto both the objects B 
and C. Reference numeral 121 and 122 respectively 

10 denote directions in which the focus detection area is 
switched when the area selection switch 113 is turned 
off or on. The size of the focus detection area 
(initial area) after power-on may be set to the size 
of the focus detection area Al or the focus detection 

15 area A2 stored in the focus detection area storage 
process . 

[0148] Thus, by assigning focus detection areas 

having a suitable size to the on state and the off 
state of the area selection switch 113, and storing 
20 them in the memory 9, it is possible to store focus 
detection areas of two sizes corresponding to one 
switch . 

[0149] It should be noted that in this embodiment, 

the focusing process continues constantly while the 
25 area selection switch 113 is on or off, but it is also 
possible to fix the focus lens 2 after performing the 
focusing process once, for only the on state of the 
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area selection switch 113. It is further possible to 
fix the focus lens 2 after performing the focusing 
process once, for only the off state of the area 
selection switch 113. It is also possible to fix the 
5 focus lens 2 after performing the focusing process 
once, for the on and the off state of the area 
selection switch 113. 

[0150] Moreover, this embodiment has been explained 
for one area determination switch 114, but it is also 

10 possible to provide one switch each for the on and the 
off state of the area selection switch 113. 
[0151] With the above -de s cribed structure, the 

operator can store two focus detection areas of 
different sizes before image-taking, and can switch 

15 the size of the focus detection area by a simple 
operation during image- taking . As a result, it 

becomes possible to quickly switch the focus detection 
area, and it is possible to concentrate on other 
image- taking controls. 

20 

[0152] Embodiment 6 

Referring to FIGS. 21 to 24, the following is an 
explanation of Embodiment 6 of the present invention. 
[0153] The structure of an optical apparatus of this 
25 embodiment is similar to that of Embodiment 1 as shown 
in FIG. 1, so that structural elements common to both 
are denoted by the same numerals as in FIG. 1. 
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[0154] FIG. 21 is a diagram showing the arrangement 
of the focus detection area operating section of this 
embodiment replacing the focus detection area 
operating section 10 in FIG . 17. The switches 111 to 
5 114 in FIG. 21 have the same function as the switches 
111 to 114 in FIG. 17. 

[0155] Reference numerals 123 to 126 denote area 

shifting switches for shifting the focus detection 
area serving as a first operating member, and include 

10 a left-shift switch 123, an upward-switch shift 124, a 
right-shift switch 125 and a downward-shift switch 126. 
[0156] The processing performed by the CPU 6 can be 
divided into a focus detection area storage process 
and a focus detection area switching process. First, 

15 using FIGS. 1 and 21, the process flow of the storage 
process is explained for the various blocks. 
[0157] The state of the switches in FIG. 21 is 

monitored by the CPU 6. Turning on one of the 
switches, a corresponding process is executed by the 

20 CPU 6. The process performed when the size setting 
switches 111 and 112 are turned on is the same as in 
Embodiment 5 . 

[0158] When the area shifting switches 123 to 126 are 
turned on, the CPU 6 shifts the focus detection area 
25 within the image-taking area in a direction 
corresponding to the switch which has been turned on. 
And when the area determination switch 114 is turned 
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on, the size and the position of the focus detection 
area are assigned to the state (on or off) of the 
operated area selection switch 113 and stored in the 
memory 9. That is to say, in this embodiment, two 
5 focus detection areas differing in at least one of 
size and position can be stored. 

[0159] FIG. 22 is a flowchart showing the procedure 
for the process of storing the focus detection area 
executed by the CPU 6 in this embodiment. 

10 [0160] In FIG. 22, if any one of the area shifting 
switches 123 to 126 is on at step 901, then the 
procedure advances to step 902, and the focus 
detection area is switched in the direction 
corresponding to the switch which is on. If none of 

15 the area shifting switches 123 to 126 is on at step 
901, then the procedure advances to step 903 with the 
position of the focus detection area being fixed. 
[0161] At step 903, if the size setting switches 111 
or 112 is on, then the procedure advances to step 904, 

20 where the size of the focus detection area is changed 
in the direction corresponding to the state of the 
operated size setting switches 111 and 112 (that is, 
in an expanding or contracting direction). After the 
processing of steps 902 and 904 as well as if neither 

25 of the size setting switches 111 and 112 is on at step 
903, the procedure advances to step 905. 

[0162] At step 905, if the area selection switch 113 
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is on while the area determination switch 114 is on, 
the procedure advances to step 906, and taking the 
size and position of the focus detection area at this 
time as the focus detection area A3, it is assigned to 
5 the on state of the area selection switch 113, and 
stored in the memory 9. 

[0163] If, at step 905, the area selection switch 113 
is not on while the area determination switch 114 is 
on, then the procedure advances to step 907. At step 

10 907, if the area selection switch 113 is turned off 
while the area determination switch 114 is on, then 
the procedure advances to step 908, and taking the 
size and position of the focus detection area at this 
time as the focus detection area A4 , it is assigned to 

15 the off state of the area selection switch 113 and 
stored in the memory 9. 

[0164] If, at step 907, the area determination switch 
114 is not on, then the procedure returns to step 901. 
Moreover, after steps 906 and 908, the procedure 

20 advances to the focus detection area switching process, 
which is explained later. It should be noted that it 
is presumed that in the storage process in FIG. 22, 
the focus detection area switching function of the 
area selection switch 113 is automatically deactivated. 

25 [0165] That is to say, when the area selection switch 
113 is turned on in the focus detection area storage 
process, then the focus detection area will not be 
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switched. At the time of advancing to the following 
focus detection area switching process, the focus 
detection area switching function of the area 
selection switch 113 is automatically activated. 
5 [0166] The procedure of the focus detection area 

switching process is similar to that in Embodiment 5 
and is therefore not explained further. 

[0167] FIG. 23 is a flowchart showing the procedure 
of the process carried out by the CPU 6 when the focus 
10 detection area operating section 10 is operated. 

[0168] In FIG. 23, steps 1002 and 1010 perform 

similar processing as steps 802 and 810 shown in FIG. 
19 of Embodiment 5, so that they are not explained 
further . 

15 [0169] If, at step 1001, the size setting switches 

111 and 112 and the area shifting switches 123 to 126 
are all off, and the area determination switch 114 is 
not off then the procedure advances to the focus 
detection area storage process. 

20 [0170] At step 1003, a focusing process is carried 
out with respect to the focus detection area A3 which 
has been previously stored in the memory 9, and at 
step 1004, a focusing process is carried out with 
respect to the focus detection area A4 which has been 

25 previously stored in the memory 9. Moreover, after 
steps 1003 and 1004 , the procedure returns to step 
1001, and a focusing process is carried out in 
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accordance with the same procedure. 

[0171] FIG . 24 is a diagram showing how the focus 

detection area is switched when operating the area 
selection switch 113 while taking images. 
5 [0172] In FIG. 24, reference numeral 115 denotes the 
image-taking area. Reference numeral 127 denotes an 
object D, and reference numeral 128 denotes a focus 
detection area A3, which has such a size and position 
that the image-taking optical system can be focused 

10 onto the object D. Reference numeral 129 denotes an 
object E, and reference numeral 130 denotes a focus 
detection area A4, which has such a size and position 
that the object E can be focused. As in Embodiment 1, 
reference numerals 121 and 122 respectively denote 

15 directions in which the focus detection area is 
switched when the area selection switch 113 is turned 
off or on . 

[0173] The size and position of the focus detection 
area (initial area) after power-on may be set to the 

20 focus detection area A3 or the focus detection area A4 
stored in the focus detection area storage process. 
[0174] It should be noted that in this embodiment, 

the focusing process continues constantly while the 
area selection switch 113 is on or off, but it is also 

25 possible to fix the focus lens 2 after performing the 
focusing process once, for only the on state of the 
area selection switch 113. It is further possible to 
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fix the focus lens 2 after performing the focusing 
process once, for only the off state of the area 
selection switch 113. It is also possible to fix the 
focus lens 2 after performing the focusing process 
5 once, for the on and the off state of the area 
selection switch 113. 

[0175] Moreover, this embodiment has been explained 
for one area determination switch 114, but it is also 
possible to provide one switch each for the on and the 

10 off state of the area selection switch 113. 

[0176] Employing the above-described structure, the 
operator can store two focus detection areas of 
different size and position before image-taking, and 
can switch the focus detection area by a simple 

15 operation during image- t a king . As a result, it 

becomes possible to quickly switch the focus detection 
area, and it is possible to concentrate on other 
image- taking controls. 

20 [0177] Embodiment 7 

Referring to FIGS. 25 to 28, the following is an 
explanation of Embodiment 7 of the present invention. 
[0178] The structure of an optical apparatus of this 
embodiment is similar to that of Embodiment 1 as shown 

25 in FIG. 1, so that structural elements common to both 
are denoted by the same numerals as in FIG. 1. Also 
the structure of the focus detection area operating 
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section 10 is similar to that in FIG. 21. 

[0179] FIG. 25 is a flowchart showing the procedure 
for the process of storing the focus detection area 
executed by the CPU 6 in this embodiment. 
5 [0180] In FIG. 25, steps 1101 to 1104 are similar to 
steps 901 to 904 shown in FIG. 22 of Embodiment 6. 
[0181] At step 1105, if the area determination switch 
114 serving as the third operating member is on, the 
procedure advances to step 1106, and taking the size 

10 and position of the focus detection area at this time 
as the focus detection area A3, it is assigned to the 
on state of the area selection switch 113, and stored 
in the memory 9. If, at. step 1105, the area 

determination switch 114 is not turned on, then the 

15 procedure returns to step 1101. 

[0182] After step 1106, the procedure advances to the 
focus detection area switching process shown in FIG. 
26. Steps 1201, 1203 to 1205 and 1210 in FIG. 26 are 
similar to steps 1001 to 1004 and 1010 shown in FIG. 

20 23 of Embodiment 6, so that they are not further 
explained . 

[0183] At step 1202, the size and position of the 

focus detection area set in advance by the size 
setting switches 111 and 112 and by the area shifting 
25 switches 123 to 126 is stored in the memory 9 as the 
focus detection area A4 (assigned to the off state of 
the area selection switch 113) . Then, at steps 1203 



-47- 



CFO18027_AAFA 

to 1205, a focusing process is performed with respect 
to the focus detection areas A3 or A4 , depending on 
whether the area selection switch 113 is on or off. 
[0184] Thus, by storing one focus detection area in 
5 correspondence with operation of the area 
determination switch 114, and performing the storage 
of another focus detection area automatically, it is 
possible to switch between two focus detection areas 
of different size and position. 
10 [0185] In this embodiment, the size and the position 
of the focus detection area can be stored and switched, 
but it is also possible to make only the size of the 
focus detection area storable and switchable, as in 
Embodiment 1 . 

15 [0186] Moreover, the size and position of the focus 
detection area (initial area) after power-on may be 
set to the focus detection area A3 assigned in the 
focus detection area storage process. 

[0187] Moreover, in this embodiment, the focusing 

20 process continues constantly while the area selection 
switch 113 is on or off, but it is also possible to 
fix the focus lens 2 after performing the focusing 
process once, for only the on state of the area 
selection switch 113. It is further possible to fix 
25 the focus lens 2 after performing the focusing process 
once, for only the off state of the area selection 
switch 113. It is also possible to fix the focus lens 
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2 after performing the focusing process once, for the 
on and the off state of the area selection switch 113. 
[0188] Employing the above-described structure, the 
operator can store an initial area and a focus 
5 detection area of different size and position before 
image-taking, and can switch easily between two focus 
detection areas by a simple operation during image- 
taking. As a result, it becomes possible to quickly 
switch the focus detection area, and it is possible to 
10 concentrate on other image-taking controls. 

[0189] Embodiment 8 

Referring to FIGS. 27 and 28, the following is an 
explanation of Embodiment 8 of the present invention. 
[0190] The structure of an optical apparatus of this 
embodiment is similar to that of Embodiment 1 as shown 
in FIG. 1, so that structural elements common to both 
are denoted by the same numerals as in FIG. 1. Also 
the structure of the focus detection area operating 
section 10 is similar to that in FIG. 21. 

[0191] FIG. 27 is a flowchart showing the procedure 
for the process of storing the focus detection area 
executed by the CPU 6 in this embodiment. In FIG. 27, 
steps 1301 to 1304 are similar to steps 901 to 904 
shown in FIG. 22 of Embodiment 6, so that they are not 
explained further. 

[0192] At step 1305, if the area determination switch 
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114 serving as the third operating member is on, the 
procedure advances to step 1306, and taking the size 
and position of the focus detection area at this time 
as the focus detection area A4 , it is assigned to the 
5 off state of the area selection switch 113, and stored 
in the memory 9. If, at step 1305, the area 

determination switch 114 is not turned on, then the 
procedure returns to step 1301. 

[0193] After step 1306, the procedure advances to the 
10 focus detection area switching process shown in FIG. 
28 . 

[0194] Steps 1401 , 1403 to 1405 and 1410 in FIG. 28 
are similar to steps 1001 to 1004 shown in FIG. 23 of 
Embodiment 6, so that they are not further explained. 

15 [0195] At step 1402, the size and position of the 

focus detection area set in advance by the size 
setting switches 111 and 112 and by the area shifting 
switches 123 to 126 is stored in the memory 9 as the 
focus detection area A3 (assigned to the on state of 

20 the area selection switch 113). Then, at steps 1403 
to 1405, a focusing process is performed with respect 
to the focus detection areas A3 or A4 , depending on 
whether the area selection switch 113 is on or off. 
[0196] Thus, by storing one focus detection area in 

25 correspondence with operation of the area 
determination switch 114, and performing the storage 
of another focus detection area automatically, it is 
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possible to switch between two focus detection areas 
of different size and position. 

[0197] In this embodiment, the size and the position 
of the focus detection area can be stored and switched, 
5 but it is also possible to make only the size of the 
focus detection area storable and switchable, as in 
Embodiment 5 . 

[0198] Moreover, the size and position of the focus 
detection area (initial area) after power-on may be 
10 set to the focus detection area A4 assigned in the 
focus detection area storage process. 

[0199] Moreover, in this embodiment, the focusing 

process continues constantly while the area selection 
switch 113 is on or off, but it is also possible to 

15 fix the focus lens 2 after performing the focusing 
process once, for only the on state of the area 
selection switch 113. It is further possible to fix 
the focus lens 2 after performing the focusing process 
once, for only the off state of the area selection 

20 switch 113. It is also possible to fix the focus lens 
2 after performing the focusing process once, for the 
on and the off state of the area selection switch 113. 
[0200] Employing the above-described structure, the 
operator can store two focus detection areas of 

25 different size and position before image-taking, and 
can switch between two focus detection areas by a 
simple operation during image- 1 a king . As a result, it 
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becomes possible to quickly switch the focus detection 
area, and it is possible to concentrate on other 
image-taking controls. 

5 [0201] Embodiment 9 

Referring to FIGS. 29 to 32, the following is an 
explanation of Embodiment 9 of the present invention. 
[0202] The structure of an optical apparatus of this 
embodiment is similar to that of Embodiment 1 as shown 

10 in FIG . 1, so that structural elements common to both 
are denoted by the same numerals as in FIG. 1. 
[0203] FIG. 29 is a diagram showing the arrangement 
of the focus detection area operating section 
replacing the focus detection area operating section 

15 10 in FIG. 1. The switches 111 to 114 and 123 to 126 
in FIG. 29 have the same function as the switches in 
FIG. 21 of Embodiment 6. Reference numeral 131 

denotes an initial area determination switch. 
[0204] Using FIGS. 1 and 29, the process flow is 

20 explained for the various blocks. The processing of 
the CPU 6 can be divided into a focus detection area 
storage process and a focus detection area switching 
proce s s . 

[0205] The focus detection area storage process is 

25 basically the same as the one explained with FIG. 18 
of Embodiment 5, but in this embodiment, the initial 
area for power-on can be assigned to the on or off 



-52- 



CFO18027_AAFA 

state of the area selection switch 113 and stored in 
the memory 9 by operating the initial area 
determination switch 131 together with the area 
selection switch 113. Thus, it is possible to store 
5 two initial areas having a suitable size and position. 
[0206] FIGS. 30 and 31 are flowcharts showing the 

procedure of the process for storing the focus 
detection area carried out by the CPU 6. It should be 
noted that in both figures, like circled numbers 
10 denote portions at which the flowcharts are connected 
together . 

[0207 ] In FIG. 30, steps 1501 to 1506 and 1508 

perform similar processing as steps 901 to 906 and 908 
in FIG. 22 of Embodiment 6, so that they are not 

15 explained further. 

[0208] At step 1507, if the area selection switch 113 
is not off while the area determination switch 114 is 
on, then the procedure advances to step 1509. 
[0209] If, at step 1509, the area selection switch 

20 113 is on while the initial area determination switch 
131 is on, then the procedure advances to step 1510, 
and the size and the position of the focus detection 
area at that time is assigned as the initial area A3 
to the on state of the area selection switch 113 and 

25 stored in the memory 9. 

[0210] If, at step 1509, the area selection switch 

113 is not on while the initial area determination 
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switch 131 is on, then the procedure advances to step 
1511 . 

[0211] If, at step 1511, the initial area 

determination switch 131 is on while the area 
5 selection switch 113 is off, then the procedure 
advances to step 1512, and the size and the position 
of the focus detection area at that time is assigned 
as the initial area A4 to the off state of the area 
selection switch 113 and stored in the memory 9. 

10 [0212] If, at step 1511, the area selection switch 

113 is not off, then the procedure returns to step 
1501. Following steps 1510 and 1512, the procedure 
advances to the focus detection area switching process 
shown in FIG . 32 . 

15 [0213] The procedure of the focus detection area 

switching process for the various blocks is similar to 
that in Embodiment 6, so that it is not explained 
further . 

[0214] FIG. 32 is a flowchart of the procedure of the 
20 focus detection area switching process executed by the 
CPU 6. Steps 1612 to 1614 in FIG. 32 are similar to 
steps 1002 to 1004 shown in FIG. 23 of Embodiment 6. 
[0215] If, at step 1611, the size setting switches 

111 and 112 and the area shifting switches 123 to 126 
25 are all off, and the area determination switch 114 is 
not off, then the procedure advances to the storage 
process shown in FIGS. 30 and 31 (step 1615). At 
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steps 1612 to 1614, a focusing process is performed 
with respect to the focus detection areas A3 or A4 , 
depending on whether the area selection switch 113 is 
on or off. 

5 [0216] In this embodiment, the size and the position 
of the focus detection area can be stored and switched, 
but it is also possible to make only the size of the 
focus detection area storable and switchable, as in 
Embodiment 5. Moreover, as in Embodiments 7 and 8, it 

10 is also possible to make the focus detection areas A3 
or A4 automatically storable. Also, the size and 
position of the initial area for power-on may be set 
to the focus detection area A3 or the focus detection 
area A4 stored in the focus detection area storage 

15 process. 

[0217] Moreover, in this embodiment, the focusing 

process continues constantly while the area selection 
switch 113 is on or off, but it is also possible to 
fix the focus lens 2 after performing the focusing 

20 process once, for only the on state of the area 
selection switch 113. It is further possible to fix 
the focus lens 2 after performing the focusing process 
once, for only the off state of the area selection 
switch 113. It is also possible to fix the focus lens 

25 2 after performing the focusing process once, for the 
on and the off states of the area selection switch 113. 
[0218] Moreover, the present embodiment has been 
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explained for the case that only one initial area 
determination switch 131 is provided, but it is also 
possible to provide one each for the on and off state 
of the area selection switch 113, respectively. 
5 [02.19] Employing the above-described structure, the 
operator can store two suitable focus detection areas 
of different size and position, and can further store 
two focus detection areas of different size and 
position. Then, by assigning two initial areas to the 

10 on and off state of the area selection switch 113, it 
is possible to set the initial area for power-on as 
desired. Therefore, after power-on, it becomes 

possible to start the image-taking quickly without 
setting the focus detection area or with few control 

15 operations . 

[0220] The invention may be embodied in other forms 
without departing from the spirit or essential 
characteristics thereof. The embodiments disclosed in 
this application are to be considered in all respects 

20 as illustrative and not limiting. The scope of the 
invention is indicated by the appended claims rather 
than by the foregoing description, and all changes 
which come within the meaning and range of equivalency 
of the claims are intended to be embraced therein. 

25 
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